The optometry training programme started in Nepal in 1997 with an intake of six students per year. The second optometry school was established in 2018 with an intake of 40 students per year.
Introduction
The VISION 2020: The Right to Sight, a global initiative for the elimination of avoidable blindness by the year 2020, recommends one refractionist or optometrist per every 50 000 population. 1 To meet this guideline for Nepal, there should be approximately 700 optometrists for the current population of nearly 30 million. 2 Until 2017, Institute of Medicine (IOM), Tribhuvan University, was the only institution providing optometry education in Nepal. The IOM started the Bachelor of Optometry (BOptom) programme in 1997 with six optometrists graduating per year, and recently, the number increased to 10 optometrists per year. 3 It would take many decades to produce the required target for VISION 2020 from a single university at the current rate. However, it is also a challenge to retain the optometrists in the country; nearly 50% of the IOM graduates have migrated abroad for further study or better opportunities. 4 Eye care services in Nepal are provided by eye hospitals affiliated to non governmental organisations, largely by the Nepal Netra Jyoti Sangh (NNJS) and Tilganga Institute of Ophthalmology. 5 Most eye hospitals are run by the ophthalmologists and ophthalmic assistants (OAs), and provide cataract surgeries and ocular diseases treatment, but have very few optometrists. Ophthalmic assistants, paramedical eye professionals with a diploma in ophthalmic science qualification, are being trained by the NNJS and the Tilganga Institute of Ophthalmology at different eye hospitals in Nepal. Although the OAs are primarily trained to assist ophthalmologists for eye surgeries and treating ocular pathologies, they also provide ophthalmic services including refractions in many rural parts of Nepal. 5 However, OAs do not provide any specialised optometry services such as low vision, contact lenses and vision therapies. 5 Furthermore, given the recent emergence and growth in advanced procedures including myopia control strategies, 6 these OAs will also face deficits in the management of refractive conditions. The National Academy of Medical Science (NAMS) introduced a Bachelor of Optometry and Vision Science course in January 2018, which is the second optometry programme in the country. Existing optometrists were not directly involved in the initiation of the programme, although two optometrists participated in the curriculum development workshop through informal communication. One of the arguments that the NAMS has put forward for opening the new school is to increase the number of optometrists working in Nepal. The new programme plans to produce 40 optometrists (two places reserved for OAs) annually from five different eye hospitals. The entrance examination for the new optometry school in the NAMS has unjustified higher (40%) weightage in ophthalmic science than that of the IOM which has only 25% weightage for the ophthalmic science. The IOM conducts entrance examinations for medicine degree along with other allied health degrees, for example, optometry and public health. The entrance questions for none of the programmes comprise more than 25% questions of their specific field. The majority of the applicants come from pure science background after completing their high schools (equivalent to A-level). The new programme, therefore, offers an unfair advantage to the OAs competing in the entrance examination. On the other hand, many applicants who may have strong academic track record but no previous exposure to ophthalmic science are at a disadvantage.
The curriculum for the new school is similar to the curriculum of the 20 years old optometry programme at IOM with the exception that the new curriculum included few new sections, for example, applied psychology, occupational optometry and laws in optometry and health management. In both curricula, therapeutics section is limited, although optometrists prescribe selective drugs under the practice guideline of the regulating body, Nepal Health Professional Council (NHPC). The NHPC is a governmental regulating body for all paramedical and allied health professionals including optometry. The Nepalese Association of Optometrists (NAO) is a professional organisation, established for striving towards excellence in the profession and also promoting the rights of Nepalese optometrists. As of January 2018, there were 118 optometrists registered with the NAO, however the profile of optometrists working in private versus public sector and in Nepal versus overseas is not known. Until 2017, the association conducted the membership exam, which is equivalent to the licensing exam for optometrists, on behalf of the NHPC.
Anecdotal evidence suggested that Nepalese optometrists had mixed opinions regarding the new school being opened by the NAMS, particularly around the involvement of existing optometrists in the design of the programme, the curriculum, weightage of entrance examination, infrastructure for vision science laboratories and recruitment of lecturers. This survey was conducted to understand the profile of the Nepalese optometrists and to explore the perspectives of Nepalese optometrists regarding the new programme.
Methods
The prospective study respondents were contacted by email, and the survey was administered online. The online survey was developed by two authors (D.K. and H.K.) using the Google form on behalf of NAO. The survey was sent to email addresses of 118 registered NAO members between 19 January and 02 February 2018. Delivery failure notifications were obtained for 12 NAO members. After sending two reminders, 75 responses were received (two respondents were duplicated and hence excluded from the analysis). The response rate was thus 68.9% (73 out of 106). Participation in the survey was voluntary, and the respondents could withdraw from the survey at any time during the study period. The responses were kept confidential, and the data were de-identified before data analysis.
The survey included 17 semi-structured questions broadly around respondent's demographic characteristics, involvement of existing optometrists in the programme development, contents of the curriculum, weightage distribution of the entrance examination, preparation of vision science laboratories and availability of lecturers and concerns and feedback for the NAO to move forward on this regard. Fifteen questions had two to five responses with an additional 'other' option. The questionnaire also consisted of two open-ended questions to get feedback on the proposed optometry programme. Content of the survey questionnaire was derived from a closed group online discussion among NAO members and pilot tested on five members for validation. Quantitative analysis was performed using Statistical Package for Social Sciences version 23 (IBM Corporation), and qualitative analysis was performed using NVivo software, version 11 (QSR International).
For open-ended questions, thematic analysis was conducted using an inductive approach. 7, 8 The NVivo software was used for coding and organising the data. The initial codes were derived from the participants' comments based on the semantic meaning. The categories, sub-themes and themes were identified following the classification of the raw codes ( Figure 1 ). This was an iterative process creating new themes and categories as required to capture respondents' comments in a meaningful way.
Ethical considerations
This article followed all ethical standards for research without direct contact with human or animal subjects.
Results

Demographic profile of respondents
The mean age and standard deviation of the 73 respondents was 31.2 ± 4.7 years and a range from 23 to 43 years ( Table 1) . The respondents practised an average of 8.2 ± 4.9 years (range 1-23 years) after their professional graduation. More than half (58.9%) of the participants were living in Nepal. Among those optometrists who were abroad, the majority were in the United States (8.2%) followed by Australia (6.8%). There was no association between the number of years after graduation and country of residence of the respondents (t-test, p = 0.56).
The optometrists with a bachelor's degree were 2.29 (95% confidence interval [CI] 0.88-5.94) times likely to remain in Nepal compared to those with a master's or higher qualification (p = 0.08). The highest degree of qualification was not significantly different between the optometrists graduated from IOM and those from other institutes outside of Nepal (χ 2 = 6.60, p = 0.08). Institute of Medicine graduates were 0.35 (95% CI 0.12-0.98) times likely to remain in Nepal compared to those graduated from other institutes (p = 0.04).
Need of dedicated full-time optometrists
Need of experienced optometrists for teaching
Need of qualified optometrists and ophthalmologists for teaching 
Need of ophthalmologists
Involvement of the Nepalese Association of Optometrists/optometrists
More than half (61.8%) of the respondents thought that involvement of the NAO or optometrists in the design of the new optometry school was inadequate. A vast majority (93.2%) of the respondents expressed the view that NAO or optometrists should have been involved more in the development of the programme ( Table 2 ).
Optometry curriculum and entrance examination
More than half (57.5%) of the respondents suggested that the new optometry programme should go ahead with a revised curriculum and well-equipped laboratories ( Table 2) . Over half (53.1%) of the respondents found that the curriculum was not adequate, particularly in basic sciences, pharmacology and other specialised optometry areas such as paediatric optometry and ophthalmic optics.
More than three-quarters of the respondents (75.3%) found that the 40% weightage of ophthalmic science in the entrance examination would be favourable to OAs. Among those who thought the entrance examination would be favourable to OAs, nearly two-thirds (66%) of the respondents were IOM graduates, while the remaining one-third (34%) were graduates from other institutes. This difference was statistically significant (χ 2 = 9.15, p = 0.02)
Infrastructure and lecturers
Over two-thirds (70.0%) of the respondents thought there was inadequate infrastructure (vision science laboratories) for teaching in the five eye hospitals. More than half (54.2%) of the respondents thought that teaching students in five different hospitals was likely to lead to inconsistent competencies among graduates. On the other hand, 40.3% of the respondents thought the competency among the graduates would be consistent if lecturers undergo a standard training programme. Nearly half (45.2%) of the respondents had an opinion that there should be at least five to seven fulltime lecturers to teach 40 students per year. The responses on the required number of lecturers for the new programme were not associated with the qualification of the respondents (χ 2 = 8.52, p = 0.48).
Concerns and feedback
Thematic analysis resulted into four broad themes: (1) quality assurance and control; (2) resources; (3) curriculum development and implementation; and (4) professional standard and opportunities, which consisted of a total of 174 comments.
Quality assurance and control
About two-thirds of the responders expressed concerns about quality assurance and control mechanisms in the new optometry programme. Several of them said that no or minimal participation of the optometrists or the NAO in designing the programme was of great concern:
'How can people of other professions plan to establish a degree programme in Optometry without even consulting optometrists?' (Participant ID19, male, teaching hospital optometrist)
Many of them were concerned about the way the entrance examination was planned. Many participants said that it should be a free competition, not biased to a particular group, to ensure quality. A few of them said that there should be fewer or no questions from ophthalmic science in the entrance examination as even the prospective students with excellent high school grades may struggle to do well in this area. Some participants reported that having students with science background is important in optometry. Expecting threats to the quality of the optometrists produced from the new programme, a few participants indicated a need for strict examinations from the NAO or the NHPC to control quality.
Resources
Nearly half of the respondents expressed concerns regarding the resources available for running the optometry programme. The participants reported the need for a team of qualified and experienced optometrists, ophthalmologists and basic science experts to provide quality education. Similarly, they reported concerns about not having enough infrastructure to run a new optometry programme. They highlighted the need to establish basic science and optical laboratories before starting the programme.
Curriculum development and implementation
Nearly half of the respondents urged for an updated curriculum and for the appropriate implementation of the curriculum. Many of them recommended extended basic science courses in terms of the content and duration of teaching. Some participants voiced the need to add content such as community eye health, pharmacology, ophthalmic optics and paediatric optometry. For maintaining quality and consistency in teaching, many suggested teaching in a single eye hospital, rather than in five eye hospitals, prior to sending the students for clinical placements:
'I had a bad experience in my clinical placement. My clinical supervisor didn't care about my learning; just used me as a manpower. I strongly believe that teaching all students in the academy and sending them to hospitals only for placement the best idea.' (Participant ID71, male, private practitioner)
Professional standard and opportunities
About half of the respondents raised concerns about professional standards and opportunities introduced with the design of new programme. Many urged that it is a high time optometrists lobby for established scope of practice of all eye care professionals in the country. Similarly, many participants said that it is important for the government to recognise the optometry profession before starting another programme. Some of them expressed concerns that government has no or limited employment opportunities for optometrists. They were worried that the situation might get worse with a high number of optometrists graduating each year, while others were not concerned about the number of students being graduated, but rather were concerned about the quality and respect of the optometry graduates: ' We should not hesitate of the numbers of optometrist production rather we should force for their respected position and job description.' (Participant ID69, male, eye hospital optometrist)
Respondents' viewpoints were divided about the roles of other eye care professionals in the growth of the optometry profession. Few of them also raised issues such as professional rivalry. The participants expressed several strategies to address these concerns. The feedback ranged from communicating with stakeholders and conducting advocacy programmes, to filing a case in court. Most of them favoured for negotiations and communication:
'NAO should discuss the issues with eye care leaders, particularly to the NNJS leaders. Discussion and negotiation with the association of the ophthalmic assistants, the national health professional council, and other relevant authorities may result into a solution which can be win-win for all eye care professionals working towards a common goal of delivering quality eye care services. This will also ensure healthy relationship between the professions.' (Participant ID10, male, clinician and lecturer)
'Filing a case in court will compel everyone to come in a table and talk and the issue will be everywhere in the media and thus among the public.' (Participant ID18, male, studying PhD)
Nevertheless, respondents also reported positive comments about the programme. Some said that the new school might bring several opportunities to the optometrists. Having a greater number of optometrists will increase the chances of having an independent regulatory body (optometry council) to strive for the benefit of the profession of optometry:
'Given the situation where several Nepalese students travel to India to study Optometry, it is a good step to start Optometry programme in the country.' (Participant ID3, male, graduated overseas)
Discussion
The results of the survey provide a profile of Nepalese optometrists and explore their perspectives regarding the expansion of the profession in the country. Nepal needs the initiation of the long-awaited second optometry school; however, the existing optometrists were concerned about the preparation of the new school, particularly around vision science laboratories and lecturers.
Forty-one per cent of optometry graduates were working in foreign countries after graduation. This figure is comparable to medical graduates of the IOM: 36% of them worked overseas after completing their degree 9 but it is much higher compared to emigration rates within eye health professionals, ophthalmologists (11%) and OAs (27.4%). 10 This study found that optometrists graduated from IOM were 0.35 times more likely to remain in Nepal than those graduating elsewhere. The higher rates of emigration among IOM graduates are possibly because of two reasons: firstly, optometrists still lack job securities, career development and further study opportunities in the country, and secondly, the quality of IOM graduates is competitive enough to emigrate. 11 A recent study conducted in Saudi Arabia showed that optometrists can manage about two-thirds of eye condition in patients presenting in the primary health care centre. 12 Although data on this regard are not available for Nepal, we believe that a similar proportion of patients can be treated by optometrists at regional eye hospitals. Therefore, there is a need to recognise optometrists as primary eye care providers in the country.
It is important to note that there is no standard benchmark for the establishment of an undergraduate programme in optometry, while in psychology there are eight domains: curriculum, assessment issues, student learning outcomes, programme resources, student development, faculty characteristics, programme climate, and administrative support. 13 This makes it difficult to maintain the standard of optometry programmes uniform within the country and across the countries. The Brien Holden Vision Institute, which has provided support to open more than 10 new optometry schools around the world, particularly in Africa, Asia and Latin America and the Caribbean, has developed a curriculum for the optometry programme, 14 but there is no uniformity in the curriculum across optometry schools in different countries. For example, Bachelor of Science (Optometry) curriculum in the Mzuzu University in Malawi is not the same as that of Bachelor of Science (Optometry and Vision Sciences) in the Masinde Muliro University of Science and Technology in Kenya. In addition, the regulation of the standard of a profession is usually maintained by a governmental council body. However, in case of optometry, which is a new profession in many countries, own Optometry Council body does not exist, and the optometry profession is under the General Health Council where the representation of the optometrists in the executive body is often not adequate to make substantial contribution towards regulation of the profession.
More than two-thirds of the respondents in this study had an opinion that 40% weightage of ophthalmic science in the entrance examination would be biased towards the OAs as the science stream students would not have studied much of ophthalmic science. It is generally accepted that the institutional admission policy is often a reflection of their quality ranking. 15 For example, in a review of the psychology programmes of over 100 institutions in North America, the higher score in entrance examinations positively correlated with the higher academic performance and the higher completion rate. 16 Therefore, the entrance exam should not be compromised to maintain the quality of the graduates. There was a significant difference between the IOM (66%) and other graduates (34%) who had an opinion that 40% weightage on ophthalmic science would be favourable to the OAs. It is important to note that most of the OAs who study optometry wanted to upgrade their qualification which otherwise would not be possible in Nepal. It is argued that if there were more questions from ophthalmic science, it would be easier for the OAs to enrol in optometry. While upgrading the existing cadres is commendable, there should be a balance between creating opportunities for high school graduates and the OAs.
More than two-thirds of the respondents thought that the NAMS did not have adequate infrastructure, particularly for vision science and optical laboratories to start the programme. It is argued that learning by doing practicals in the labs would increase the success rate of students as it is seen in other programmes like psychology. 16, 17 Similarly, emphasis should be given on full-time staffing, strategies for achieving consistency in topic studies, readings and assignments to improve the quality of the optometry training.
North American studies have found that adequate staffing is important to motivate students in learning activities. 16, 18 This is going to be a major challenge in Nepal as qualified faculty need to be recruited and trained. Anecdotal evidence suggested that there was a lack of proper planning of teaching in new optometry schools. For example, the ad hoc recruited lecturers were not paid several months after delivering the lectures as the school management did not have any plan on the rates that the lecturers would be paid. Furthermore, decentralisation of the programme is going to increase this burden, and this will impact on both recruitment and subsequent quality of the programme. Hence, the suggestion by optometrists that maintaining the quality and consistency through centralised teaching, rather than teaching in the individual hospitals, prior to sending the students for clinical placements makes sense.
Starting a new optometry school can be considered as a part of the health system. Human resources (health workforce), which is one of the six building blocks (service delivery, health work force, information systems, medical products, vaccines and technologies, financing and governance) of the health systems framework, play an important role to achieve a wellfunctioning health system. 19 A review of more than 100 studies from low-and middle-income countries found that nearly half of the studies considered health system impact on one building block, particularly service delivery. 20 It is important to consider other building blocks of the health system such as health workforce (personnel management, training in preservice and in-service) and governance (level of decisionmaking, consumer and stakeholder involvement) so that health care quality is optimum and sustainable. 19 Inadequate involvement of existing optometrists from both clinical and academic fields except in 1-day curriculum development workshop as one of the stakeholders showed that the new optometry programme certainly did not pay adequate attention to all six building blocks of the health system.
This study has some strengths: firstly, quantitative data analysis and qualitative data analysis were performed to explore the opinions of the existing optometrists towards the new programme. While demographic, educational and employment profile of the respondents were analysed with quantitative methods, concerns of the optometrists towards the new programme were analysed using thematic analysis. Thematic analysis is a core method of qualitative data analysis, which is useful for many forms of qualitative studies. 21 Secondly, the response rate of the survey was 69%, which can be considered as high for online surveys. The response rates among Ghanaian optometrists regarding optometry practice was 62%, 22 and it was 60% for the medical graduates of the IOM in a career practice location survey. 9 Generally, online surveys have lower response rates than paper-based surveys. 23 For example, a meta-analysis of 68 online surveys found a mean response rate of 40%, while the lowest response rate was only 20%. 23 This study has some limitations: firstly, although more than 350 optometrists are registered with the NHPC (SKM, President of Nepalese Association of Optometrists 2018, personal communication, February 26), which is a regulating body for optometrists along with other allied health professions, only about 118 optometrists were registered with the NAO. The sample size would have been larger if we had sent the survey to the NHPC registered members; however, because of the unavailability of the email addresses, this could not be done. Secondly, as the respondents were only optometrists, the views of the NAMS and five involved eye hospitals were not included in the study. It would have been better if the findings of the survey were triangulated with the opinions of all stakeholders: NAMS, involved eye hospitals and NHPC representatives. Future studies should be conducted involving all the stakeholders to confirm the study findings.
In this study, we have compared our findings with other health professions regarding the standards, entrance criteria and response rate as there was only a limited published literature on the optometry profession. Nevertheless, we believe that this study presents issues that may need attention while starting a new optometry programme in other low-and middle-income countries. As optometry is relatively a new profession in many countries, this article may be a reference document to the non governmental organisations and policymakers working in the optometry education sector.
In conclusion, the introduction of a second optometry school is necessary in Nepal which will assist to reduce the optometrist to population ratio; however, claims of poor planning and implementation created a concern among existing optometrists. The major areas for improvement of the new school are an impartial entrance examination, well-equipped laboratories and recruiting of full-time lecturers as well as maintaining the uniformity of training across different hospitals through a standard teaching method. Nevertheless, it is still not too late to address those issues while the programme is progressing.
Recently, the Master of Optometry programme is offered by two institutions affiliated to the Pokhara University: Himalayan Eye Hospital and Tilgana Institute of Ophthalmology with an intake of 12 students per year. Establishment of new optometry schools shows realisation of the need of expansion of optometry training in Nepal. The findings of this study highlight the importance of correct steps and need for involving key stakeholders in expanding the programme to ensure quality of the profession in the future.
